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in their work, for they have a ppwerful en- 
gine in their hands! 
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CUEIOSITIES OF SOUND. 



To our limited understandings it some- 
times seems that Nature delights in ourious 
freaks; but when, we come to analyze her ap- 
parent vagaries, they resolve themselves into 
mere instances of the working of simple laws. 
Imagine the whispered secrets of a confes- 
sional being proclaimed to an unwilling hear- 
er in a distant part of a cathedral. Such a 
thing once occurred in the cathedral of Gir- 

■ genti, in Sicily. A visitor to the edifice ac- 
cidentally : came upon a spot where he heard 
•every word that a fair penitent was uttering 
to a closeted priest in a remote quarter of 
the building. Here was a seeming freak; 
but when the cause came to be examined, it 
was clear that the whispers were soattered 
over the curved roof, which, acting like a 
•concave reflector in the case of .light, con- 
verged the sounds to a focus; and so the 
mystery revealed itself as an instance of con- 
vergence of sound. The eavesdropper used 
to delight in taking his friends to hear the 
revelations of the penitents; but one day he 
and they heard . too much, for — unfortunate 
coincidence ! — his own wife knelt upon the 
penitential stool, and the betraying roof 
made him acquainted with secrets anything 
but amusing; the scandal that ensued brought 
about the removal of the confessional to a 
more secret spot. This was not a case of 
mere echo; the sound was actually brought 
to a focus at one particular spot, just as the 
image of a candle is projected upon a wall 
by a concave reflector or by a lens. 
Eohoes are reflections of sounds; a flat 

-.-.jeart ace, like,* blank*wall is, to sound what a 
looking-glass is to light.' A sounding-board 
placed over a speaker's head catches the 
sounds that would otherwise be dispersed in 
the space above him, and reflects them down 
upon the audience beneath. The voice is 
•echoed, bat we do not hear both the direct 
and reflected sound because the interval be- 
tween them is too short. The reflecting sur- 
face must be at some distance to allow an ap- 
■ preciable time to elapse for the sound to 
travel to it and come back again to the ear. 
The travelling rate of souud in air is about 
1,100 feet a second, and reflected sound trav- 
els at the same speed as direct; hence by no- 
ticing the time which elapses between 
a sound and its echo we may estimate how 
far off the echoing surface is situated. 

Of remarkable echoes many are known. 
There is the celebrated one in the Gap of 
Dunloe, where the sounds are reflected again 
and again, so that when a trumpet is blown 
at the proper place the return notes reach 
the ear in succession after one, two, three, 
or more reflections from the adjacent cliffs, 
and. thus die away in the sweetest ca- 
dences! Alpine travellers, too, tell, of won- 
derful warbhngs of echoes in the Swiss moun- 
tains. The rolling and pealing of thunder is 
due to eohoes of the primary clap, which are 
generated in the clouds. A curious echo oc- 
curs at the London Colosseum. Mr. Wheat- 
stone found that a syllable pronounced close 
to the upper part of the wall of this structure 
•was repeated a great many times. A single 
exclamation sounded like a peal of laughter, 
.and the tearing of a sheet of paper like the 
patter of hail. 

We have said that sound travels through 
the air at the rate of about 1,100 feet a sec- 
ond; but this speed depends upon the elas- 



ticity and density of the air; and as the elas- 
ticity depends upon temperature, it follows 
that sound travels differently, according as 
the weather is warm or cold. At freezing 
temperature its rate is -1,090 feet a second; at 
80 degrees Fahrenheit, it is 1,140 feet. So 
that sound travels slower in winter than in 
summer. Its velocity through other sub- 
stances than air is also very different. — 
Through hydrogen gas it is 4,160 feet a sec- 
ond, and through water a little greater than 
this. Iron conveys it at nearly four times 
this speed. 

In travelling through space, sound dimin- 
ishes in intensity, and, like light and other 
actions, it does this in proportion to the- 
square of the distance traversed. A man 
two yards from a bell only hears one-fourth 
of the sound that reaches an ear distant 
one yard. A man three yards off only catches 
one-ninth of it ; another four yards distant 
a sixteenth, and so on. The reason of this 
rapid rate of diminution, and of this inva- 
riable proposition is obvious. If a certain 
sound will fill a sphere one yard in diameter 
with a certain intensity, that same sound, 
dispersed through a sphere six yards in di- 
ameter, and therefore spreading over thirty- 
six times as much space, will be, as it were, 
diluted to a thirty-sixth of its strength. 

But this decrease only takes place in free 
air. In a room the sound is confined, and 
its lateral diffusion is prevented, so that the 
rule, although perfectly true as regards the 
sounds coming directly from the musical 
source, is not quite applicable to the general 
effect produced by the reflection and disper- 
sion of the sonorous waves. Indeed, sound 
confined, or prevented from dispersing, may 
be conveyed to great distances. There seems 
to be no limit to- the actual distance to which 
it may be carried in a tube. The French phi- 
losopher, Biot, experimenting on the trans- 
mission of sound through the empty water- 
pipes of Paris, found that he could hold a 
conversation in a low voice through an iron 
tube 3, 120 feet in length; the lowest possible 
whisper could be heard at this distance. 

The leading of sound through tubes was 
practiced in early times, and no doubt speak- 
ing images and oracular responses depended 
upon this acoustical phenomenon. In our 
own time we have had talking heads. But 
modern sight-seers know all about tubes; so 
the heads have been isolated from solid sup- 
ports, and carried by suspending chains. No 
matter. The mouth of the figure has been 
made hollow, or a trumpet bell has been 
placed in it; the sound has been led by a 
tube to some concealed orifice directly in 
front of this bell-mouth, and being as it were 
injected thereinto, has been thrown out again 
towards the astonished audience, who have 
thus been made to believe that the talking 
has been the result of some highly ingenious 
mechanism contained within the image. 
Nevertheless, successful attempts have been 
made to imitate the human voics by mechan- 
ical instruments. In the last century, the 
Academy of Sciences at St. Petersburg pro- 
posed as a prize subject an inquiry into the 
nature of the vowel sounds and the construc- 
tion of an instrument for artificially imitat- 
ing them. The question was solved by M. 
Kratzenstein, who showed that all the vowels 
could be pronounced by blowing through a 
reed into tubes or chambers of various forms. 
At about the same time a Viennese mechan- 
ician, M. Kempelen, made a ser!e3 of elabo- 
rate experiments which led to the construc- 
tion of a machine that could be made to utter 



not merely vocal sounds, but words and even 
some few complete sentences, such as opera, 
astronomy, Constantinopolis, vous eles mon ami, 
Bomanorum imperator semper Augustus, <fec. 

Sound is produced by certain vibrations or 
pulsations communicated to the atmosphere. 
When we pluck a harp-string we set it quiv- 
ering, and cause it to give to the adjacent air 
a rapid succession of .blows: the number of 
these blows in a second depending upon the 
length and tension of the string. If the 
string only gave one push to the air, we 
should hear but one noise or blow; but as in 
vibrating, it gives a rapid succession of 
pushes, we experience a rapid succession of 
noises, and these resolve themselves into a 
continuous sound. 

Noises may become musical if only they 
succeed each other at equal intervals of time 
and with sufficient rapidity. If a watch 
could be caused to tick a hundred times in 
a second, the ticks would lose their indi- 
viduality and blend into a musical tone. If 
the flapping of a pigeon's wings could be 
accomplished at the same rate the bird 
would make music in its flight. The hum- 
ming-bird does this, and so do thousands 
of insects whose wings vibrate with great 
rapidity. The highness or lowness, what 
we call the pitch, of a sound, depends upon 
the rapidity with which these pulses fall 
upon the air. When they come at the rate 
of fifty or sixty a second we have a deep 
growling bass sound; when at the rate of 
from twenty to thirty thousand in the same 
interval, the sound is a piercing treble. 
The human ear becomes deaf to such high 
sounds as result from these extremely rapid 
pulsations. It seems that the tympanic 
membrane is incapab.e of receiving and 
communicating more than about 20,000 
blows in a second. But the limit varies 
with different persons; the squeak of a bat, 
the chirrup of the house-sparrow, the sound 
of a cricket, are unheard by some people 
who possess a sensitive ear for lower sounds. 
The ascent of a single note is sometimes 
sufficient to produce the change from sound • 
to silence. 

Since the pitch of a sound depends upon 
the number of pulsations reaching the ear 
in a given time, — suppose that we run to- 
wards a source of souud, what is the con- 
sequence ? Evidently the vibrations are 
crowded upon the ear more quickly than 
they would be if wo stood .still, and con- 
versely, if we run away from a sound they 
come upon us more slowly. Henco arises 
the curious phenomenon, that in tho first 
case the sound is sharpened, and in the 
second case flattened by our motion. This 
may be observed at any railway station du- 
ring the passage of a rapid train. As the 
engine approaches, the sonorous waves 
emitted by the whistle are virtually short- • 
ened, a greater number of them being 
crowded into the ear in a given time. As it 
retreats the sonorous waves are virtually 
lengthened. The consequence is, that in 
approaching the whistle sounds u higher 
note, and in retreating a lower note, than if 
the train were stationary. 

[to be continued.] 



We hear from Florence that Princo Charles 
Poniatowski has initiated a subscription to 
ereot a monument to Pacini in that city. 

A new opera, " Cicco e Cola," by Signor 
Buonomo, is said mightily to please the publio 
of the " Radeyonda" Theatre at Milan. 



